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This paper uses the concept of knowledge-based economic dynamism to overcome the 
simplified perspective on economic performance implied by the economic growth 
variable. Knowledge-based economic dynamism refers to the potential an area has for 
generating and maintaining high rates of economic performance. Furthermore, this study 
develops econometric models to detect the determinants of knowledge-based economic 
dynamism at the international level. The analysis covers the period 1990-2002. 
Econometric models provide critical insight relative to the factors driving dynamism with 
important implications for theory and policy. 
 
Acknowledgements 
The authors acknowledge the financial support from the EU 6
th Framework-Program for Research and 
Technology (DYNREG Research Project – Dynamic Regions in a Knowledge-Driven Global Economy: 










1. Introduction  
 
Over the last two decades, the issue of economic growth has attracted increasing 
attention. Yet, the processes underlying economic performance are poorly understood and 
inadequately conceptualised, something which can be partly attributed to the simplistic 
and very abstract way conventional economics approach the issue. Despite the lack of a 
generalised and unified theory, there are several partial theories that discuss the role of 
various factors in determining economic growth. Two main strands can be distinguished: 
the neoclassical, which is based on Solow’s (1956) growth model and, the more recent, 
theory of endogenous growth developed by Romer (1986) and Lucas (1988). 
Additionally, important contributions on economic growth have been provided by 
Myrdal’s (1957) cumulative causation theory, and by the New Economic Geography 
school (Krugman, 1991, Fujita et al. 1999). 
 
Depending on its methodological foundations, each growth theory places emphasis on a 
set of different factors as key determinants of economic growth. For example, 
neoclassical growth theory stresses the importance of the rates of savings/investment (in 
the short-run), while endogenous growth theory has highlighted several “new” 
determinants of economic growth such as human capital and innovation activities. On a 
similar perspective, other approaches have emphasised the significant role that other, 
non-economic (at least in the conventional sense), factors play on economic performance:  
institutional economics underlines the substantial role of institutions (Matthews, 1986; 
North,1990; Jutting, 2003) and political science focuses its explanation on political 
determinants (Lipset, 1959). These developments gave rise to a discussion that 
distinguishes between “proximate” and “fundamental” (or “ultimate”) sources of growth. 
  3The former refers to issues such as accumulation of capital, labour and technology while 
the latter to institutions, legal and political systems, socio-cultural factors, demography 
and geography.  
 
Theoretical developments have been accompanied by a growing number of empirical 
studies. Initially, research focused on the issue of economic convergence/divergence 
since this could provide a test of validity between the main growth theories (i.e. the 
neoclassical and the endogenous growth theory). Eventually, focus shifted to factors 
determining economic growth. Seminal studies in this field are conducted by Kormendi 
and Meguire (1985), Grier and Tullock (1989) and, especially, Barro (1991). This second 
‘wave’ of empirical studies has been facilitated by the development of larger and richer 
and more advanced statistical and econometric techniques, which enabled the 
identification of determinants of economic growth with higher precision and confidence. 
Although certain, mainly technical, problems on the development of these techniques 
have become evident, it is deemed that there are no better alternatives available at least 
for comparative growth analysis. 
 
This paper uses the concept of knowledge-based economic dynamism (KED) to 
overcome the simplified perspective on economic performance implied by the economic 
growth variable. Knowledge-based economic dynamism refers to the potential an area 
has for generating and maintaining high rates of economic performance due to its 
knowledge capacity. All the details about the KED concept can be found in Arvanitidis 
and Petrakos (2007). Furthermore, this study develops econometric models to detect the 
determinants of KED at international level. The analysis covers the period 1990-2002. 
Econometric models provide critical insight relative to the factors driving KED with 
important implications for theory and policy. 
 
The paper is organized as follows: section 2 summarizes the most important determinants 
of economic growth that have been identified in the literature and provides the empirical 
evidence at international level. Section 3 investigates econometrically the determinants of 
KED in global scale. The final section of the paper concludes. 




2. Main determinants of economic growth 
 
As mentioned before, a wide range of economic, social-cultural, political, demographical 
and institutional factors have been identified and proposed as possible determinants of 
economic performance. This section discusses the factors that have received attention in 
the literature and presents the empirical findings of a number of key studies that focus 
their analysis on the international level. 
 
 Investment  
 
Investment is the most fundamental determinant of economic growth identified by both 
neoclassical and endogenous growth models. However, while in the neoclassical model 
investment has impact on transitional period, in the endogenous growth models, it may 
have more permanent effects. The importance attached to investment by these theories, 
has led to an enormous amount of empirical studies examining the relationship between 
investment and economic growth. Nevertheless, the results are mixed.  
 
Kormendi and Meguire (1985), examining 47 countries in the period 1950-1977, found 
that investment-to-income ratio is critical for economic growth. De Long and Summers 
(1991) showed a positive link only for equipment investment and no link for non-
equipment investment. In order to handle the problem of causality, they used instrumental 
variables suggesting that investment drives growth. This finding, robust for a sample of 
both developed and developing countries, opened a debate on the importance of 
investment in the economic growth process. Levine and Renelt (1992) and Sala-i-Martin 
(1997) concluded that investment is one of the few robust factors affecting growth. This 
positive and significant relationship was found in a wide range of studies using both 
  5cross-section and panel analysis (e.g. Mankiw, 1992, Barro and Sala-I- Martin, 1995, 
Caselli et al., 1996, and Bond et al., 2001). However, such findings have been criticized 
for several reasons. Auerbach et al. (1994) criticized De Long and Summers’s work on 
the grounds of empirical robustness problems, while Blomstrom et al. (1996) suggested 
that the causality link runs in the opposite direction for a sample of 101 countries. 
Podrecca and Carmeci (2001), using panel data, showed that causality between 
investment and growth runs in both directions, while Easterly (1997) found an ambiguous 
role for investment using panel data analysis and a sample of 138 countries.  
 
 Human Capital  
 
Human capital is the main source of growth in several endogenous growth models (e.g. 
Lucas, 1988) while it is one of the key extensions of the neo-classical growth model (see 
Mankiw et al., 1992). The term “human capital” refers principally to workers’ acquisition 
of skills and know-how through education, training and experience. A wide range of 
variables has been used in order to measure the quality of human capital. Although 
human capital includes education, health and several other social aspects, the growth 
literature has, to a great extent, focused on education. Enrolment rates in primary and 
secondary school, adult literacy rates, highest level of education attained and (more 
recently) international mathematics and science test scores are some of the most used 
widely variables. However, the measurement of human capital is a very complicated task 
and a large number of scholars suggest that the result should be interpreted with caution.   
 
At the international level, a large number of studies have found evidence suggesting that 
educated population is key determinant of economic growth. Barro (1991) showed a 
significant and positive link between economic growth and initial human capital (proxied 
by school-enrolment rates) for 98 countries. Mankiw et  al. (1992) provided similar 
findings approximating human capital with schooling enrolment rates of the labour force, 
as well as Brunetti et al. (1998), who measured human capital as secondary school 
enrolment. Interestingly, Barro and Sala-i-Marin (1995) found that higher education has 
the largest effect on growth compared to both secondary and primary schooling. More 
  6recently, Hanushek and Kimko (2000), measuring the quality of education with tests of 
mathematics and scientific skills for a sample of 31 countries, reaffirmed the significant 
and positive link between education and growth. However, not all scholars came to the 
same conclusions. Levine and Renelt (1992), for instance, argued that secondary school 
enrolment is a fragile and not robust variable; Benhabib and Spiegel (1994) examining a 
sample of 78 countries suggested that changes in schooling capital are, virtually, 
unrelated to growth, and Pritchett (2001) found no significant relation between schooling 
rates and economic growth.  
 
Innovation and R& D 
 
Innovation and R&D activities can play a major role in economic progress increasing 
productivity and growth. This is due to increasing use of technology that enables 
introduction of new and superior products and processes. This role has been stressed by 
various endogenous growth models. Innovation activity can be measured by some 
indexes such as R&D investment and patent efforts like patent applications, patent grants 
and so on. However, all these measures are imperfect estimations of the innovation 
activity exhibiting a number of serious shortcomings (e.g. the fact that a large number of 
innovations are never patented).  
 
Fagerberg (1987) examining 25 industrial countries (19 OECD and 6 non-OECD) for the 
period 1960-1983 affirmed a close correlation between the level of economic growth and 
the level of technological development (measured through R&D or patent statistics). 
Lichtenberg (1992) investigating the impact of R&D expenditures on levels and the rate 
of growth of real GDP for a sample of 74 countries concluded that the link between R&D 
and growth is very strong. Finally, Ulku (2004) examining the impact of innovation on 
growth for a sample of 20 OECD and 10 non-OECD countries during the period 1981–97 
with the use of panel-data techniques, found that innovation has a positive effect on per 
capita outputs for both group of countries but only developed (i.e. OECD) countries are 
able to increase their innovation by investing in R&D.  
 
  7Economic Policies and Macroeconomic Conditions 
 
Economic policies and macroeconomic conditions have, also, attracted much attention as 
determinants of economic performance since they can set the framework within which 
economic growth takes place. Economic policies can influence several aspects of an 
economy through investment in human capital and infrastructure, trade policies, fewer 
distortions of private markets, improvement of political and legal institutions and so on, 
although there is disagreement in terms of which policies are more conductive to growth. 
Macroeconomic conditions are regarded as necessary but not sufficient conditions for 
economic growth (Fischer, 1993). However, in general terms, a stable macroeconomic 
environment may favour growth, especially, through reduction of uncertainty. Several 
macroeconomic factors with impact on growth have been identified in the literature such 
as inflation, government fiscal policy and macroeconomic instability. 
 
Kormendi and Meguire (1985) found a negative effect of both inflation growth and of the 
monetary variance on economic growth, and no evidence that growth in the ratio of 
government consumption to output adversely affects economic growth. Grier and Tullock 
(1989) indicated a significant negative correlation between growth of government 
consumption and GDP growth. Similarly, Barro (1991) found that price distortions and 
the share of government spending (excluding defence and education) in total GDP are 
negatively related to growth while government investment has no significant effect on it. 
Fischer (1993), applying cross-sectional and panel regressions, showed that growth is 
negatively associated with inflation, black market premium on foreign exchange and 
government deficits. The negative link between inflation and economic growth has also 
be found by Levine and Renelt(1992) and Barro (1997). Finally, King and Levine 
(1993a) using a sample of 80 countries show a significant link between the level of 
financial development and the level of growth.  
 
Openness to Trade and FDI 
 
  8Openness to trade has been long considered as a major determinant of growth 
performance. There are sound theoretical reasons for believing that there is a strong and 
positive link between openness and growth. Openness affects economic growth through 
several channels such as exploitation of comparative advantage, technology transfer and 
diffusion of knowledge, increasing scale economies and exposure to competition. This 
major role is stressed in several models of endogenous growth theory (e.g. Grossman and 
Helpman, 1991). Openness is usually measured by the ratio of exports to GDP. However, 
another measure, maybe more appropriate, is proposed by Sachs and Warner (1995). 
According to this, an economy is considered to be quite open if it satisfies the following 
five criteria: (a) average quota and licensing coverage of imports are less than 40%, (b) 
average tariff rates are below 40%, (c) the black market premium is less than 20%, (d) no 
extreme controls are imposed on exports, and (e) the country is not under a socialist 
regime. Despite its shortcomings, exposed by Rodriguez and Rodrik (1999), the index 
proposed by Sachs and Warner remains the most often used.  
 
There is a substantial and growing empirical literature investigating the relationship 
between openness and growth. On the one hand, a large part of the literature has found 
that economies that are more open to trade and capital flows have higher GDP per capita 
and grew faster (Dollar, 1992, Sachs and Warner, 1995, Edwards, 1998, Dollar and 
Kraay, 2000). On the other hand, several scholars have criticized the robustness of these 
findings especially on methodological and measurement grounds. For example, 
Rodriguez and Rodrik (1999) after re-examining the aforementioned works came to the 
conclusion that this positive relation can not be sustained, since it heavily depends upon 
the index used and the methodology adopted. Similar evidence has been presented by 
Levine and Renelt (1992) who, by employing several trade indicators have questioned the 
robustness of the relation between openness and growth.  
 
Foreign Direct Investment (FDI) has recently played a crucial role in internationalizing 
economic activity and it is a primary source of technology transfer. The empirical 
literature examining the impact of FDI on growth is also inconclusive and unable to 
establish a significant and robust link. Borensztein et al. (1998), for instance, found a 
  9positive and significant link only for those countries that had accumulated a minimum 
threshold stock of human capital while Hermes and Lensink (2003) argued that the 
development of the financial system is a crucial precondition for a positive link between 
FDI and economic growth. Furthermore, Blomstron et al. (1992) indicated that FDI has a 
positive impact on growth only in higher income countries. 
 
Institutional factors  
 
Another important source of growth highlighted in the literature is the institutional 
framework. Although the important role institutions play in shaping economic 
performance has been acknowledged long time ago (Lewis, 1955, Ayres, 1962), it is not 
until recently that such factors have been inserted into formalised models. The term 
“institutions” refers to the formal rules, informal constraints and their enforcement 
characteristics that together shape human interaction (North, 1990). Rodrik (2000) 
highlights five key institutions: property rights, regulatory institutions, institutions for 
macroeconomic stabilization, institutions for social insurance and institutions of conflict 
management. Easterly (2001) argued that none of the traditional factors would have any 
impact on economic performance if there had not been developed a stable and 
trustworthy institutional environment. The most frequently used measures of the quality 
of institutions in the empirical literature include government repudiation of contracts, risk 
of expropriation, corruption, the rule of law and bureaucratic quality (Knack and Keefer, 
1995). 
 
At the empirical level, until recently there had been a lack of cross-country analysis, 
mainly, due to a lack of data. However, over the last years, a growing body of empirical 
literature has emerged using a number of variables that try to measure the quality of the 
institutional framework. The majority of these studies have affirmed the strong and robust 
link that exists between institutions and economic performance. Knack and Keefer 
(1995), for example, examining 97 countries for the period 1974-1989, found a strong 
positive relation between economic growth and security of contracts and property rights. 
A positive relationship between intellectual property rights and economic growth has also 
  10been found by Park and Gunarte (1997). On a similar basis, Acemoglu and Johnson 
(2003) asserted that property rights institutions have a first-order effect on economic 
growth while Acemoglu et al. (2002), investigating causation between institutions and 
growth, made clear that higher institutional quality is associated with higher per capita 
income and lower macroeconomic volatility. The same conclusions are also provided by 
Hall and Jones (1999), Mauro (1995) and Rodrik (1999) who found a positive link 
between measures of institutional quality and economic growth.  
 
 
Political factors  
 
The relation between political factors and economic performance has come to the fore by 
the work of Lipset (1959) who examined how economic development affects the political 
regime. Since then, research on the issues has proliferated making clear that the political 
environment plays an important role in economic growth. At the most basic form, 
political instability would increase uncertainty, discouraging investment and eventually 
hindering economic growth. The degree of democracy is also associated with economic 
growth, though the relation is much more complex.  Thus it has been stated (Alesina et. 
al., 1994) that democracy may both retard and enhance economic growth depending on 
the various channels that it passes through. In the recent years a number of researchers 
have made an effort to measure the quality of the political environment using variables 
such as political instability, political and civil freedom, and political regimes. Brunetti 
(1997) distinguishes five categories of relevant political variables: democracy, 
government stability, political violence, political volatility and subjective perception of 
politics. These factors are difficult to be measured directly and are usually proxied by 
some indirect variables. 
 
Kormendi and Meguire (1985) and Scully (1988) are among the first researchers that 
explored the impact of political factors on economic growth in a cross-country 
framework focusing on civil liberty variables. The former showed that civil liberty has a 
marginal negative effect on growth but an important effect on investment while the latter 
  11found mixed results which had been attributed to endogeneity problems. Furthermore, 
Barro  (1991), using a sample of 78 countries in the period 1960-1985, showed that 
political instability measured by the number of political assassinations and the frequency 
of revolutions and coups, is inversely related to economic growth. This view was 
supported by Alesina and Perotti (1996) who used other measures of political instability 
for the same time period with a sample of 70 countries. However, Levine and Renelt 
(1992) examined 83 countries without finding any robust relationship. Finally, Lensink et 
al. (1999) for sample of about 100 countries, found a negative relationship between 
policy uncertainty and economic growth, arguing that the impact of the former depends 
on the development of the financial sector; the higher the level of financial development, 
the lesser is the negative impact of policy uncertainty on economic growth. This 
conclusion is robust to different measures of uncertainty.  
 
Socio-cultural factors  
 
Recently, there has been a growing interest in how various social-cultural factors may 
affect growth (see Huntington, 1996, Granato et al., 1996, Landes, 2000, and Inglehart 
and Baker, 2000). Trust is an important one that belongs to this category. Trusting 
economies are expected to have stronger incentives to innovate, to accumulate physical 
capital and to exhibit richer human resources, all of which are conductive to economic 
growth (Knack and Keefer, 1997). Ethnic diversity, in turn, may have a negative impact 
on growth by reducing trust, increasing polarization and promoting the adoption of 
policies that have neutral or even negative effects in terms of growth (Easterly and 
Levine, 1997). Cultural diversity may have a negative impact on growth due to 
emergence of social uncertainty or even of social conflicts, or a positive effect since it 
may give rise to a pluralistic environment where cooperation can flourish. Generally, this 
category includes factors such as ethnic composition and fragmentation, language, 
religion, beliefs, attitudes and social/ethic conflicts, but their relation to economic growth 
seems to be indirect and unclear. 
 
  12At the empirical level, Knack and Keefer (1997) using indicators of trust and civic norms 
for a sample of 29 market economies, showed that these indicators have a strong and 
positive association with growth (although other social factors, i.e. associational activity 
and membership in groups , were found to be insignificant). So did Zak and Knack 
(2001) who used a larger sample of countries and longer time period. Similarly, Granato 
et al. (1996), for 25 countries over the period 1960-1989, came to the conclusion that 
cultural attitudes, such as achievement motivation and post-materialism, are crucial 
determinants of economic growth. Temple and Johnson (1998), used the Adelman-Morris 
index of socioeconomic development, constructed in the early 1960s, to show that “social 
capability” has a major impact on economic growth. Easterly and Levine (1997) 
employed cross-sectional analysis to test the hypothesis that ethnic diversity influences 
economic growth. What they found was a strong and negative link. Finally, Barro and 
McCleary (2003) explored the impact of religion on the economy at the international 
level (using data from 1960 onwards), to find a positive association between economic 





The important role of geography on economic growth has been long recognized. Though, 
over the last years there has been an increased interest on these factors due to the fact that 
it was not until recently that they have been properly formalised and entered into 
econometric cross-country models (Gallup et al., 1999). As classical economics have 
stated,  natural resources, topography and climate have a direct impact on economic 
growth affecting (agricultural) productivity, economic structure, transport costs and 
competitiveness (Sachs and Warner, 1997, Bloom and Sachs, 1998). Tropical climatic 
conditions, for example, may encourage the spread of diseases that lower workers’ health 
and productivity levels while “landlockedness”  may inhibit exports and economic 
competitiveness. Researchers have used numerous variables as proxies for geography 
including absolute values of latitude, distances from the equator, proportion of land 
  13within 100km of the coast, average temperatures and average rainfall, soil quality and 
disease ecology. (Hall and Jones, 1999, Rodrik et al., 2002, Easterly and Levine, 2003).  
 
A number of empirical studies have attempted to quantify geographical conditions and to 
explore their impact on growth. Hall and Jones (1999) found a positive correlation 
between the absolute value of latitude (closely related to tropical climate) and the level of 
per capita income in a cross-section of countries. Gallup et al. (1999) for a broad sample 
of countries over the period 1965-1990 showed that location and climate can explain, to a 
great extend, the per capita income variation. Masters and McMillan (2001) stressed the 
positive effects of winter frost on agricultural productivity and, ultimately, on economic 
performance. Turning to natural resources, Sachs and Warner (2001) found that countries 
with more natural resources grow at a slower rate than countries with fewer natural 
resources. A number of explanations have been put forward with regard to this paradox, 
which is known as the “resource curse”, placing emphasis on overvalued exchange rates, 
wasteful consumption, public investment behaviour and high uncertainty due to declining 
prices of natural resources (Asea and Lahiri, 1999, Sala- i-Martin and Subramanian, 
2003). However, other studies contradicted the existence of this negative relationship 
(Sala-i-Martin, 1997, Hall and Jones, 1999, Bravo-Ortega and De Gregorio, 2005).  
 
Demographic factors  
 
The relationship between demographic trends and economic growth has attracted a lot of 
interest for many decades although only recently the inclusion of demographic variables 
has been incorporated in cross-country empirical literature. Yet, many demographic 
aspects remain today unexplored. Of those examined, population growth, population 
density, migration and age distribution, seem to play the major role in economic growth. 
High population growth, for example, could have a negative impact on economic growth 
influencing the dependency ratio, investment and saving behaviour and quality of human 
capital.  The composition of the population has also important implications for growth. A 
large working-age population is deemed to be conductive to growth, whereas population 
with many young and elderly dependents is rather an impediment.  
  14 
There have been a number of empirical studies that examined the impact of demography 
of growth. Grierand and Tullock (1989) did not find a significant impact of population 
growth on economic growth, while Kormendi and Meguire (1985) showed a significant 
and positive link. Barro (1997) indicated that a decrease in the total fertility rate 
considerably increases the long run growth potential of a country. Brander and Dowrick 
(1994) examined the impact of population growth and fertility on economic growth for a 
sample of 107 countries during the period 1960-85 to point out a strong and negative link 
between birth rates and economic growth. Kelley and Schmidt (1995) found a strong and 
positive effect of declining youth dependency ratios on economic growth, while they 
showed that the negative link between population growth and economic growth depends 
on the time period of the analysis. Similar arguments have been expressed by other 
researchers such as Bloom and Williamson (1998). These scholars, moreover, have found 
a strong impact on growth by other demographic variables such as age distribution and 
population density. Furthermore, several studies suggested that initial life expectancy has 
a positive and significant influence on the pace of subsequent economic growth (Barro 
and Sala-I-Martin 1995; Sachs and Warner 1995). Finally, Kelley and Schimdt (2000) 
showed that larger populations, higher densities and declining population growth, fertility 
and mortality affect positively the per capita GDP, although these finding are not deemed 
to be universal.  
 
3. Determinants of Knowledge-Based Economic Dynamism at the International 
Level: Econometric Analysis 
 
This section examines the determinants of knowledge-based economic dynamism. The 
majority of factors examined in section 2 are investigated empirically for a cross-section 
of countries. More than 60 variables have been collected by two sources. Most data 
employed in this study are obtained from the World Bank’s World Development 
Indicators. However, data for institutional variables such as economic regulation and 
legal system and property rights as well as for the size of government are obtained by the 
  15Fraser Institute. All these variables are in index form and range from 0 to 10. For 
complete details, see Gwartney and Lawson (2005). 
 
The determinants of KED are estimated econometrically in a cross-section framework.   
Conventional econometric models have the following form: 
ε β β β + + + + + = n nx x x a y ........ 2 2 1 1                                     
where y is the vector of rates of economic growth, and    are vectors of 
explanatory (determinants) variables. However, in our analysis, two aspects of the KED 
developed by Arvanitidis and Petrakos (2007) are used as dependent variables. These are 
the Economic Dynamism Indicator accounting for innovation (EDI A3) and the 
Economic Dynamism Indicator accounting for human capital (EDI A6). All estimations 
cover the short period 1990–2002 while the sample of countries is determined by the 
availability of data. 
n x x ,........, 1
 
All regressions were estimated using weighted least squares (WLS) where the weights are 
equal to the population size. The majority of econometric studies tend to overlook the 
relative population size of each country treating all observations as equal (for exceptions 
see Edwards, 1998, Folster and Henrekson, 1999, and Grier and Tullock, 1989). Yet, 
countries vary widely in terms of population at international level. WLS allow countries 
to have an influence on regression results which is analogous to their size, via the weight 
matrix W. The population of each country can be used as the diagonal element in the 
weighting non-singular positive definite matrix , which has zero off-diagonal 
elements, as follows: 
n n× W
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  16The first dependent variable considered is based on economic growth adjusted for 
innovation i.e. R&D and patents while the second one is based on economic growth 
adjusted for human capital. For each dependent variable two alternatives models are 
provided. Table 1 presents the econometric results for the first dependent variable while 
Table 2 for the second one. In all regressions, constant terms are included but the 
estimates are not reported. For each model we report the estimated coefficients, the t-
statistic, the 
2 R  value of the regressions, and the number of observations.  
 
 
As it is evident from Table 1, the first alternative model includes several explanatory 
variables, all of which are statistically significant at or below the 10 per cent level. As 
suggested by a large part of the literature, population gravity, FDI (net inflows), 
investment, life expectancy at birth, and the number of personal computers have positive 
impact on economic performance. FDI and investment are measured as % of GDP while 
life expectancy at birth is measured by total years of life. An institutional variable called 
“impartial courts” has also been included measuring the degree to which a trusted legal 
framework exists for private businesses to challenge the legality of government actions or 
regulation. This variable is correlated positively and significantly with the dependent 
variable suggesting that a trusted legal framework has positive effects on KED. 
 
It is worth noting that, in our opinion, researches are unable to establish robust 
relationships between explanatory variables and economic growth because these 
relationships are fundamentally nonlinear. Baldwin and Sbergami (2000) suggest that 
“allowing for non-linearity does have a big empirical impact”. Three variables have been 
used in quadratic form in order to capture the non-linear influence of these variables on 
KED. These include regulation, agglomeration economies and the level of development 
proxied by GDP per capita. For these variables is logical to assume that after some 
threshold, positive effects (that have been identified by growth literature) vanish and even 
become negative. For example, a linear and negative relationship between GDP per 
capita and KED rules out the possibility that there may exist groups of countries that form 
convergence clubs (Chatterji, 1992). Regulation is a composite index that represents 
various aspects of economic regulation (see Gwartney and Lawson, 2005). 
  17Agglomeration economies are represented by population density i.e. the number of 
people per square kilometre. The estimated coefficients and the statistically significant 
results for these variables verify the non-linear impact of them on KED. Up to a critical 
level, regulation, population density and GDP per capita have a positive impact, whereas 
beyond that level these factors have an adverse effect on KED. The critical level is 
$12,533 for GDP per capita, 1,529 for population density and 3,6 for regulation.      
 
 
Table 1: Determinants of knowledge-based economic dynamism, 1990-2002 
                     Model 1                  Model 2 
Population gravity  6,39E-005  6,911***  8,78E-005  5,376*** 
FDI, net inflows   ,026  6,963***  ,010  1,913* 
Investment ,003  4,193***  ,003  6,343*** 
GDP_pc 5,59E-006  3,429***  5,83E-006  3,973*** 
GDP_pc ^2  -2,23E-010  -3,820***  -2,09E-010  -4,294*** 
Size_goverment   ,031  5,546*** 
Size_goverment ^2      -,003  -5,133*** 
Openness     ,001  2,039** 
Openness ^2      -9,73E-006  -1,847* 
No Military in Politics      ,003  1,531* 
Population density   ,0001  2,172**     
Population density ^2  -3,27E-008  -1,838*     
Life expectancy at birth  ,003  4,542***  ,002  2,162** 
Impartial courts  ,005  1,574*     
Personal computers   ,0001  2,817***  7,27E-005  1,582* 
Regulation ,043  1,849*     
Regulation ^2  -,006  -2,335**     
urbanization     ,001  1,891* 
Number of Observations  45    40   
Adjusted R^2  0,99    0,99   
The asterisks represent the significance-level: Values with one asterisk are significant at the 10 percent level, values with two asterisks 
are significant at the 5 percent level, while three asterisks indicate significance at the one percent level 
 
The second model is slightly different from the first one. Some variables are common i.e. 
population gravity, FDI, investment, life expectancy at birth, GDP per capita on linear 
  18and quadratic form and the number of personal computers. All these variables have the 
same impact on KED as model 1. Yet, the second model includes a few additional 
variables such as the size of government, openness, military in politics and urbanization. 
The term “military in politics” refers to military interference in the rule of law and 
political process. The sign of estimated coefficient suggests that countries with a large 
involvement of military in politics tend to experience lower dynamism. Similarly, the 
variable of urbanization, measured by the proportion of urban population in the total 
population, has a positive sign, showing that the extent of urbanization and KED are 
positively correlated.  Size of government and openness has been used in quadratic form. 
Size of government is a composite index ranges from 0 to 10 while openness is proxied 
by total trade as a proportion of GDP. The estimated coefficients suggest that after a 
threshold the impact of these variables start to become negative. This threshold is 
$13,947 for GDP per capita, 5,17 for size of government and 102 for openness.      
 
Table 2 presents the regression results for the second dependent variable i.e. economic 
growth adjusted for human capital. The first model includes various explanatory 
variables, all of which are statistically significant at 5 per cent level with the exception of 
life expectancy at birth which is significant at 10 per cent level. Population gravity, FDI, 
investment, life expectancy at birth, the number of personal computers and urbanization 
have positive impact on KED. On the other hand, age dependency ratio i.e. dependents to 
working- age population, is found to have a negative and significant effect on KED. As 
before, some variables have been used in quadratic form; these are size of government, 
openness and legal system and property rights. Legal system and property rights is a 
composite index that includes judicial independence, impartial courts, protection of 
intellectual property, military interference in rule of law and the political process and 
integrity of the legal system. The estimated coefficients suggest that after a threshold the 
impact of these variables start to become negative. This threshold is 5,13 for the size of 
government, 114 for openness and  5,6  for the legal system and property rights.  
 
The second model has a few common variables with the first one i.e. population gravity, 
FDI, investment, life expectancy at birth, size of government, openness, and legal system 
  19and property rights. All these variables are highly significant and have the same impact 
on KED as model 1. Yet, model 2 also includes labour force, fixed line and mobile phone 
subscribers (per 1000 people) and international migration stock. Labour force and 
international migration stock are measured as percentage of total population. All these 
variables have positive and statistical significant impact on KED. Size of government, 
openness and legal system and property rights have been used in quadratic form. The 
econometric results for these variables indicate that the impact of these variables on 
economic performance is not linear. The critical level is 6,17 for the size of government,   
64 for openness and  5,57 for the legal system and  property rights.   
 
Table 2: Determinants of knowledge-based economic dynamism, 1990-2002 
                     Model 1                     Model 2 
Population gravity  7,10E-005  8,049***  6,50E-005  9,726*** 
FDI, net inflows  ,014  5,078***     
Size_goverment ,041  5,247***  ,037  4,181*** 
Size_goverment ^2  -,004  -5,084***  -,003  -3,239*** 
Investment ,003  5,139***  ,001  1,748* 
Legal System & Property Rights  ,056  4,321***  ,078  6,404*** 
Legal System & Property Rights 
^2 
-,005 -4,712***  -,007 -6,268*** 
Personal computers   ,000  8,633***     
Age dependency ratio 
(dependents to working-age 
population) 
-,077 -2,369**     
Urbanization ,001  3,103***     
Openness ,002  6,145***  ,002  5,497*** 
Openness^2 -1,74E-005  -5,337***  -1,57E-005  -4,500*** 
Fixed line and mobile phone 
subscribers  
  ,000  3,644*** 
Labor force      ,388  7,616*** 
Life expectancy at birth  ,001  1,588*     
International migration stock (% 
of population) 
  ,004  4,327*** 
Number of Observations  63    80   
Adjusted R^2  0,99    0,99   
The asterisks represent the significance-level: Values with one asterisk are significant at the 10 percent level, values with two asterisks 
are significant at the 5 percent level, while three asterisks indicate significance at the one percent level 
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4. Conclusions  
 
Over the last two decades, the determinants of economic growth have attracted increasing 
attention in both theoretical and applied research  Growth literature has shifted its interest 
from proximate factors (such as physical and human capital) to more fundamental or 
deeper determinants. The latter includes socio-cultural, political, institutional, 
macroeconomic, demographic and geographical factors. In this framework, a wide range 
of variables have been found to correlate with growth.  
 
This study takes a different approach. It uses the concept of knowledge-based economic 
dynamism to overcome the simplified perspective on economic performance implied by 
the economic growth variable. Knowledge-based economic dynamism is defined both as 
economic growth adjusted for innovation (i.e. R&D and patents) and as economic growth 
adjusted for human capital. A wide range of variables have been collected in order to be 
investigated econometrically the determinants of this dynamism in a global scale from 
1990 onwards.  
 
Econometric models provide critical insight relative to the factors driving knowledge-
based economic dynamism with important implications for theory and policy. One of the 
main conclusions of this study is that there is a number of determinants such as 
population gravity, FDI, size of government, openness, investment and institutions, that is 
correlated highly significantly with both types of knowledge-based economic dynamism 
introduced above. Furthermore, econometric results indicate that the relationship between 
a few determinants such as the size of government, openness and institutions proxied by 
economic regulation and legal system and property rights, and knowledge-based 
economic dynamism is nonlinear. Up to a critical level, these factors have a positive 
impact, whereas beyond that level these ones have an adverse effect. This finding has 
important policy implications and raises doubts about the validity of studies based on 
linear models. In addition, further research should be carried out in order to examine the 
potential non linear impact of much more factors on economic performance.  
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